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— NOTICE 
The following corrections should be made to the hardware manual. 


1s PAGE 24 = C41 44.7 uf 25 volt) tantalum -is te be inetalied 
in reverse of silk screen. 


2 APPENDIX A - Change polarity of C41 in component layout 
diagram. It is near IC 4B. 


or APPENDIX FE - Change polarity of C41 in component layout 
diagram. Add to correction list ITEM #6 


"C41 polarity is reversed in silkscreen," 


manner eee 


In gome kits C32 and C41 ere’ 4.7 uf 2O volt. This substitution 
is approved. In some kits C%2 and C41 tantalums are color 
banded (Yellow-Purple-Grey). When installed at C32 the white 
strip faces J4, When installed at C41 the white strip faces the 
S100 connector. | 


oer 





JADE COMPUTER PRODUCTS 
PRESENTS 


Double D 


THE DOUBLE DENSITY DISK CONTROLLER 
HARDWARE MANUAL 
TOD-1 200M 


REVISION: 23 


Copyrieny (CC) 1979 
Jade Computer Products 
4901 Rosecrans Ave 
Hawthorne, California 
90250 


All Rights Reserved 














TABLE OF CONTENTS 


SECTION 


RQAawAVQAdSY 


LN PO — 


PORT BORD PO TD: PROPOR RO Tho TROD AD RD: ARO PRD PA PRD 


VN KN NN ON 


POhmM__~e,-?- re er SOM SK SK WO ON OVUIP WN DIO —m 


—- OM DA NDVWTIFWNM — © 


LAT = 





TABLE OF CONTENTS 


DESCRIPTION 


INTRODUCTION 

OUP IA | 

RELATED DOCUMENTATION 
DESCRIPTION 


HARDWARE DESCRIPTION 
OVERVIEW 

MEMORY ADDRESS DECODING 
PORT ADDRESS DETECTION 

BUS CONTROL SIGNALS 

DISK PROCESSOR CONTROL PORT 
DISK PROCESSOR STATUS PORT 
CLOVK GENERATION 

PROCESSOR 

DISK CONTROLLER 

DISK INTERFACE 

INTERNAL I/O ADDRESSES 
BOARD LEVEL STATUS PORT 
BOARD LEVEL COMMAND PORT 
ON-BOARD TIMER 

NTEP CONTROL 

WAIT STATE GENERATOR 
VECTOR INTERRUPT GENERATOR 
EIA LEVEL INTERFACE 
MEMORY CONTROL 

WRITE PRECOMPENSATION 
PHASE-LOCKED LOOP 


BOARD ASSEMBLY 
INTRODUCTION 
SH EMBLY 

CONFIGURATION 


APPENDICES 


COMPONENT LAYOUT 

PARIS List 

INTERNAL SIGNAL DEFINITIONS 
8-100 BUS CONNECTIONS 
ARTWORK CORRECTIONS 
SCHEMATICS 

FEEDBACK 


PAGE 


NED LORD HPWNPM PMO 


N—_-_>_— — 


DOUBLE D 





a 


pie a 





» Phe 


f+ 
@, 


SO 


a 





SECTION 1 INTRODUCTION 


SECTION 4 


INTRODUCTION 


tas SCOPE 

This manual contains the complete hardware description of the Jade 
Double Density Disk Controller. It provides. the end user with 
construction and contiguration procedures, and a functional 


description of the circuitry. 


1a RELATED DOCUMENTATION 

Double D Software Manual P/N IOD-1201M Jade Computer Products 
BD 178220) Specaricavions Western Digital Corp. 
ZB0A-CPU Technical Manual PALO, Lae. 
las DESCRIPTION 


The Double D is an intelligent 8-100 based disk controller. It is 
Ganable of handling. up. to four full sige (@") or mini (5")  dahtex 
drives. Provisions have been made for double sided drives. Single 
and double sided drives may be mixed. The controller is capable of 
single density (FM) and double density (MFM) operation. It can be 
used in software polled as well as interrupt driven environments. 
Circuitry is implemented on a four layer printed circuit board where 
one inside layer is used entirely as a ground plane. This prowrdes 
for @ Minimal amount of ground noise. This board was designed to 
meet the proposed S-100 signal disciplines as defined in IEEE Task 


696.1/D2 


The Double D contains an on-board Z80A microprocessor with 2K of 
static memory. The on-board processor runs simultaneously with and 
transparent to the 8-100 bus. All eritical timing 16 handled cone 
board; data transfers are fully buffered by sector in the on-board 
memory, two levels of interrupt are implemented on the Z80A, and a 
wait state generator is used to synchronize the on-board processor to 
the disk transfer rate. The host system (8080, 8085, Z80, or ?) need 
only transfer commands and data through a block of static memory, 
which can be accessed from the bus. This architecture provides a high 
degree of timing independence from the host system. Also, since the 
disk controller program is contained on-board in ram, this board's 
operational characteristics are redefinable at any time during system 
operation. 








SECTION 1 INTRODUCTION 


The powerful WD 1791-01 Formatter/Controller is used to encode and 
decode all data transfers to and from the disk drives. It also 
provides for the generation and checking of address marks, data 
marks, and the cyclic redundency characters. Write Precompensation 
can be selected under software control at three levels of intensity, 
providing flexible data recording. Data separation is achieved by the 
use of a phase-locked loop to insure maximum immunity to disk speed 
variation and to enhance data recovery margins in both single and 
double density. 


ta DEVICE SPECIFICATION 
Power requirements: +7 TO +11 Volts | 0.90, Amp. pica! 
1.50 Amp. Maximum 
iin > BO B2ieS Volts eo. Was ii gcniksrce 
5O Ma. Maximum 
-14.5 to -21.5 volts 8 Ma. Tyee! 
Du Max Maximum 
System Port 
Requirement: One I/O port, 
switch selectable 40 41 Ae ao ex 
System Memory 
Requirement: 1K Byte block, 
switch selectable E400, ECOO, F400, FCOO Hex 
with optional jumper 
Switch selectable EQOO, E800, FOOO, F800 Hex 
Recording Method: pingle density in FM 
Double density in MFM 
External 
Communication: One EIA level input signal 


One EIA level output signal 


Disk Interface, 

Connectors: 8" Drives 5O Pin Card Edge Connector 
AMP P/N 8&88083-1 
3M P/N 3415-0001 


5" Drives 34 Pin Card Edge Connector 
AMP P/N 583717-5 
2M P/N 3463-CO01 


system Interrupts: Optional Feature, 
Vector Interrupt on Vig Tord Wy 
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SECTION 2 


HARDWARE DESCRIPTION 


EPs OVERVIEW 


The operational characteristics of the DOUBLE D are a function 
of both hardware and on-board software. The hardware provides’ the 
data paths, logic functions, and control signals necessary to 
implement such operations as head loading, drive selection, head 
positioning, and transfering data. It is the software that 
determines how the disk controller commands are interpreted and in 
what sequence controller events take place. As in all microprocessor 
designs, the software can do no more than hardware implementation 
allows. The DOUBLE D is designed to allow the on-board software as 
much control as possible. For the user who will write control 
programs for this board, an understanding of the hardware is 
recommended. This section provides a description of the hardware. 


owe MEMORY ADDRESS DECODING 


The 5-100 bus address lines are constantly monitored by the 
Memory Address Detection circuit. See Figure 2-1. In the Standard 
address, mode, ICs 3H and 3B implement detection of the selected 1K 
memory block. Switches M11, M12 and optional jumper MA10 are used to 
locate the selected memory block on any 1K bounéry from POCO to FCoc: 
Note: signals SA11 and SA12 indicate the corresponding address switch 
settings. See Table 2-1. For the Extended Address Mode, 10 4B=muet 
be installed and the Address Mode Block altered to the appropriate 
Pos P52.0n > Inv this: Conti pura ion, address decoding is provided for 
any 1K block in the upper 8K in the 24 bit address bus. In either 
mode, an address match is indicated by BMA* (Bus -— Memory Addressed) 
being asserted (low). 









SWITCH | SWITCH | SA12 | SA11 | ADDRESS RANGE | ADDRESS RANGE 
Besa [PSHFe™ [5002 [20 | SPSS FANS | AARC GB 
O O = oe 
O 1 - EBFF 
1 O FOOO — F2FF 
1 F800 — FBFF 







Table 2-1. Memory Address Selection 














SECTION 2 HARDWARE DESCRIPTION 





AlO0[ 37> ; 
= SAIZ0 = 

= SAI 
Figure 2-1. Memory Address Detection 


© ers PORT ADDRESS DETECTION 


S-100 address lines AO thru A7 are constantly monitored by the 
Port Address Detection circuit. Tis Cl1reuLly 16 “compoged or 1G. 3P 
andeperth of 3H. see figure 2-2. Switches "PO" and "P11" are used to 
vary the selected port address from 40 thru 43 hex. An address match 
is indicated by BPA* (Bus - Port Addressed) being asserted. 









ae ai SWITCH | SWITCH | ADDRESS 
a7 [BB iF 3. eae Pt PO PORT 
a6 [BE : (foie 
A2(8! > B13! 
3 4 eegals 
A| [80> e Pi 
AOS = ea Pg 
: RPK 
—_— r+5V 
Figure 2-2. Table 2-2. 
Port Address Detection Port Address Selection 
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ees BUS CONTROL SIGNALS 






All Control Signals from the eee Sire 
S100 bus are buffered by ICs 1H es 

and 4K before internal use. These poc Maa >-@ 
line recievers have schmitt 
trigger inputs typically offering 
400 millivolts hysteresis. nee 
Figure 2-2. 


ab a some older mainframes 
SLVCLR*¥ is not implemented. For 
use in those systems POC* (pin 99) 





can. be connected to SLVCLR* by a | Figure Dee 
jumper. Control Signal Buffers 
eas DISK PROCESSOR CONTROL PORT 


The “Disk Processor Control Port is an S-100 output port whien 
provides the host system with control of the on-board processor. The 
port is strobed by the occurance of sOUT, pWR*, and a matching port 


address (BPA*). The following functions are implemented. 
a Switch interna] memory to and from the bus. 
eo: Issue an interrupt to the Z80A processr 


om Reset the Z80A processor. 
The board reset signal BR* brings the port to the initial state 
where internal memory is switched into the S-100 bus. Refer to Figure 
2-4 Tor circuit details. 


SLVRQ is set by data bit 0. 


Asserting SLVREQ* initiates the - DOI[SE> ool ar = ZINT * 
memory switch process. SLVRQ* is = a5 
applied to the Z80A BUSREQ* pin. TAS 1D 8 a5, GES — ZINT 
When SLVRQ* (BUSRQ*) is asserted, BLSTB ——S{L Sa nN BR x 
the Z80A tri-states its data, Doatse>—S ar 10 +5V 
address, and control lines. The cf 20) OF SLVRQ * 
ZO0OK then asserts SLVACK* penne , fou LS74_ 
(BUSACK*). Refer to the Z80A eEPAR —2c Pp __a— sivra 
TECHNICAL MANUAL. Assertion of (S27 L_gcps=+——r » 
SLVACK* enables the Memory Control 

circuit to respond to S-100 memory Figure 2-4. 
cycles. Conere. Port 


DL he. Beh by tate: bit 4 « ZINT(*) serves a dual function. 
ZINT* is the maskable interrupt request to the on-board Z80A. Note, 
circuit implementation makes it possible for the on-board Z@O0A to 
test and reset ZINT* under software control. More on this later. 
ZINT also controls which 1K bank of internal memory is selected for 
bus access. When memory is switched to the S-100 bus, the on-board 
ZB8OA has asserted SLVACK* and will not respond to an interrupt. At 
this time ZINT is used as internal address bit 10. 








PECTION™ 2 HARDWARE DESCRIPTION 


ZRST* is the reset line to the on-board Z80A. It is an output of 
IC 1A, a one-shot, which is triggered by writing to this port while 
data bit 7 is asserted high. Due to the gating of IC 3B (See pin 12) 
this one-shot can only be triggered when the on-board Z80A is in 
BUSACK* (SLVACK* asserted). 


25) DISK PROCESSOR STATUS PORT 


The Disk Processor Status Port is an 8-100 input port which 
allows the host processor to examine the current state of the Disk 
Processor. The port responds to the occurence of pDBIN, sINP, and a 
matching port address (BPA* asserted). The following states can be 
determined by reading this port. 


1. On-board memory accessability from the bus. 
2. On-board processor state (Run/Halt) 
ie Address of the 1K memory window. 


Presence of the memory window is indicated when reading 
BN Os This signal corresponds to data bit O. Reading a "OQ" 
indicates that the memory window is present. The address of the 
memory window is determined by 
reading the M11 and Mi2 . switch 
positions as indicated by 
Signals SA1l and SAl2. SA11 
corresponds to data bit 2 and 
pate ceorresponds to data bit 3. 
Table 2-1 shows the relation 
between SA11-SA12 and the 
selected window address. MA10O Figure 2-5. 
is an user installable jumped. Processor Status Port 





The on-board processor state is indicated when reading ZHLT*. 
This is the Z80A halt flag. Reading a "O" on data bit 1 “=ndiecates 
that the on-board processor has halted. 


a | CLOCK GENERATION 

The clock signals for the Z80A and WD 1791-01 are generated on- 
board by a crystal oscillator, divider and driver. See figure 2-6. 
The crystal is a fundamental type operating at 8.000 Mhz. The 
oscillator is implemented with two sections of IC 4L. fs amma F208 sno 
section is used to square the output of the oscillator. EG. 2 oe 


used to divide the clock. The CLOCK SELECT JUMPER is set depending 
on the disk drive to be used. The WD 1791-01 requires a 2.000 Mhz 
choek for a" drives tnd” 2.000 Mhz eltéek for the 5" 9 drives. The 
jumper provides for the selection of a additional divide by eé. With 
Se" drives the Zook Ge 7un atid .cO0 Mhz. With 5" drives the ZcCOA rune 
at 2.000 Mhz to provide adequate port enable (RE* and WE*) timing for 
the WD 1791-01. <A section of IC 1H and U-5 provide a MOS level clock 
driver for the Z80A as recommended by Zilog. 


SECTION 2 HARDWARE DESCRIPTION 


CLOCK SELECT 


8 CLK § 
BO. '-O. © 






om ° 


Ls93 & ¥ DCLK 15240 = 
> 





Figure 2-6. Clock Circuit 


ees. PROCESSOR 


The on-board processor function is implemented with the Z&0A. It 
was .selected because of execution speed and compatability with TTL 
logic families. The processor uses the on-board 2K static memory for 
program, stack, parameters, and for buffering single/multiple sectors 
or data. Because the 5 woper address bite are mot decoded, thie i 
block appears 432 times in the Z80A 64K address range. This allows 
internal programs to be assembled on any 2K boundry. Note, the 
address selected for the memory window has no effect on the on-board 
processor or the on-board software. 


The host system communicates with the on-board processor’ thru 
the memory window. During a system boot, the control program must be 
loaded thru the memory window before the on-board processor. can 
Opergre properly. ih. is entirely possible for the’ initial conuren 
program to be a small bootstrap which then loads a larger control 
program from disk. For reading and writing disk sectors, the host 
system must block move sector data through the memory window. 


Both Z80A interrupts are implemented. The host system issues 
the maskable interrupt by executing an OUTPUT instruction to the Disk 
Peocessor Control “fort. The WD 1791-01 issues an interrupt upon 
command completion. The Z8OA NMI* pin is used for interrupts from 
ealicuern ao Seuics This interrupt is clamped by CR18 when DSE (Drive 
Seleet Enable) is low. 


2.9 DISK CONTROLLER 


The Western Digital 1791-01 is used for all data transfers’ to 
and from disk. This device is addressed as four I/O ports from the 
on-board processor. The user should refer to WD 1791-01 
specifications for a demaiied description of This peri. Access to 
the WD 1791-01 Status Port allows reading the disk interface signals. 
These are WRITE PROTECT*, READY*, INDEX*, TRACK-ZERO*, and SEEK- 
COMPLETE*. 














SECTION 2 HARDWARE DESCRIPTION 


eae tle, DISK INTERFACE 


Disk Interface is provided by two gold-plated card edges at the 
pommel sbhe Pe. yeboard. The 50 pin (J-3) card edge is intended for 
the 8" disk drives. - The mating connector is the same type as is used 
to connect the other side of the ribbon cable to the disk drive (with 
most drives). All even numbered contacts (component side) are 
connected to internal circuitry thru a double set of plate-thru- 
holes. By cutting the connecting links and adding jumpers, + he 
Signal assignments for each contact can be altered. The 34 pin card 
edge (J-2) is intended for 5" disk drives. All unassigned contacts 
provide a plate-thru-hole for alteration. Additional signals can be 
assigned to this connector by jumping from J-3 to J-2. On connectors 
J-2 and J-3 all odd-numbered contacts are grounded. 


aa 4 INTERNAL 1/0 ADDRESSES 


There are seven I/O ports available to the on-board processor. 
These internal ports are not accessable from the host system. They 
Sree. P Used. core CONtTrTOL Signsie, esLatus information, and data” “parks. 
They are decoded using address bits AO thru A2. 


ADDR slg @ gl DESCRIPTION 


Board Level Status 
Board Level Command 
Disk Control Ler Statvus 
Disk Controller Command 
Disk Controller Track 
Disk Controller Sector 
Disk Controller Dave 











Tabte2=3,.°- Internal 1/0 Ports 


Address bits A3 thru A7 have no effect on I/O operations except 
when accessing the Board Level Status Port. These upper address bits 
individually trigger on-board events when asserted high during an 
INPUT operation from this port. A list is provided in Table 2-4. 
For a detailed description refer to the appropriate section. 


SECTION 2 





A3 Issue Step Pulse 
Clear Timer 


Initiate Timer 
Wait State Request 


| BIT FUNCTION SECTION 


' | Reset Host Interrupt 


HARDWARE DESCRIPTION 







Table 2-4. Address Bit Assignments 


oe ae BOARD LEVEL STATUS PORT 


The Board. Level Status Port is a parallel input port to the on- 
board Z&80A. It provides the processor with access to board 


that cannot be read from the WD 1791-01. 


These signals are 


Signals 
listed 


and described in Table 2-5. See Figure 2-7 for circuit diagram. 


RO switch setting. 
R1 switch setting 


Test mode 


interrupt req trom host 
Hin level input bis 


Timer off 


Illegal pack inserted 
Disk has been changed 





Table 2-5. Board Level Status Bits 


| 5, 2 
CHNG * PCB 
7 Rate a 5 
fae sel aS edge ieee 
FOFF f 6 SIDI 
2 oaeacaoee Ss Nat 9 
sin ee ee rs) ers 
ZINT 4 SERO 


S| 
TST fo) 52 ae ae ieee | DSE 
Ce ; rae BOAR E, aa 
=4 {ful ve fo TTT = fig ee 


1 BR» 


& 
: pT WR 
é ie BIO TTORQx 
pL a2 


Figure 2-7. Board Level Ports 











SECTION 2 HARDWARE DESCRIPTION 


Peis BOARD LEVEL COMMAND PORT 


The Board Level Command Port is a parallel output port of the 
On-board processor. It is used to select various parameters as 
listed in Table 2-6. See Figure 2-7 for circuit details. 


SIGNAL DESCRIPTION 
NAME 


Drive eeleot bit A (2**0) 
Drive select bit B (2**1) 
Drive select enable 

EIA signal output contro] 
Double density enable 
Side and direction select 
Precomp select A 
Precomp select B 













DATA 
jo gilbsh 


foto Ea 





Table 2-6. Command Port Bits 





The signals DSA and DSB are used to 







determine which drive is selected. DSE 
must be asserted for drive selection to 

take place. DSE is also used to enable Xx NONE 
the on-board processor to accept an O O 
interrupt from the 1791-01. see Table 1 1 


2={ for drive selection. 


—_> —— > —-— —>-.) 
a CLD 


O 
1 


Double Density operation is enabled 
when DDEN is set high. A low SERO signal Table 2-7. 
corresponds with a negative EIA output. Drive Selection 


SID1 serves ea dual function. When using double-sided drives and 
performing any type of read or write operation, this signal selects 
which side of the diskette is used. A low SID1 selects the same side 
as used on single-sided drives. When stepping operations are being 
performed, »LD1 functions as the direction select, a low SID1 will 
cause stepping operations to move the head toward track O (most 
drives). 


Precompensation is controlled by siganls PCA and PCB. These two 
signis allow precompensation to be enabled and at three different 
levels of intensity. Table 2-8 lists this function. 


me 
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PRECOMPENSATION 


O O 
O 1 
1 O 
1 1 


Table 2-8. Write Precompensation 





Cie ON-BOARD TIMER 


The On-Board Timer 
provides both a motor control 
for. 5" drives and a means for 
deselecting any drive if not 
used for a4 given period of 
time. The 1791-01 will unload 
the Mead of 4 drive if not 
used if 15 revolutions, ure 
in .some drives the stepper- 
motor will still consume 
power. The timer is under 
eomplete control of the on- 
board processor. It can be 
set, reset, and examined by Figure 2-8. 
appropriate I/O operations. On-board Timer 
See figure 2-8. 





ce te STEP CONTROL 


The STEP CONTROL circuit provides more flexible control of the 
step function than the 1791-01. Step pulses are issued under control 
of the on-board processor. The interval between step pulses are 
timed by on-board software and can be resolved to better than 0.10 
milliseconds. The step pulse width has been set at 3 microseconds. 
This appears satisfactory for most disk drives. If needed, this 
Value can be altered by chosing’:a new value for C9. or R10. yee 
Figure 2-9. 


+5V 





: 20 
fees ines 


Figure 2-9. Step and Direction 


4 

















SECTION 2 HARDWARE DESCRIPTION 


Ze 6 WAIT STATE GENERATOR 


The Wait State Generator is 
used to syncronize the on-board 
processor to the Disk Controller 
when data is being transferred 
between the Double-D and a disk 
drive. The wait state is 
generated during the execution of 
an input instruction from the 
Board Level Status Port while 
address bit AY is held high. The 
wait-state is held until the WD 
1791-01 issues either a Data 
Request (DDRQ) or an interrupt 
(RINT). For circuit details 
refer to figure 2-10. Figure 2-10. Wait States 





eet ft VECTOR INTERRUPT GENERATOR 


The Vector Interrupt Generator may optionally be used to issue 
an interrupt to the host processor system. The interrupt is issued 
on one of VIO* thru VI7*, selectable 
by jumper, when the on-board 
processor executes the HALT 
INSUTWC hLOn The interrupt request 
is terminated when the host 
processor either switches the 
Double-D memory into the $100 bus 
or issues an interrupt to the 
Double-D. pee figure 2-11 for : figure 2-11. 
SLPrure w“deteils. Vector Interrupts 





Cae Be S EIA LEVEL INTERFACE 


The EIA LEVEL INTERFACE provides the level conversions to and 
reo? CTs These EIA level lines are made available at connector J4, 
an 8-pin DIP socket located close to IC 1A. 


SECTION 2 HARDWARE DESCRIPTION 


e219 MEMORY CONTROL 


The Memory Control Circuit, is used to operate the on-board 
memory. When SLVACK* is high, the on-board Z80A is performing memory 


read and write operations. When the internal memory is present in 
the $100 bus (SLVACK* low), the host processor may perform read and 
write operations. Refer to Figure 2-12 for circuit diagram. 


3 O 
BMEMR* x4 an IRDx—c = 
BMA * q 6 13 
BOPIN*—4q4 7425 SEW 4A \u Fe SL tato 
SLVACK x q 12 Lso8 / 
Re 


9 
E) 
BSWO x 24 1K 
SLVACK % —I CK \g 3|2ibol2 TWA x and MSL* 
BSOUT qd 7425 7406 7 
BMAx* 6 
C4 
= 55 14 
IWRx* ldsx Q IS 
BL 
LS1I23 
IMREQ# | Ide Che = 
LSO4 3 


Figure 2-12. Memory Control Circuit 


S100 bus requests for read and write operations are decoded by 
PCee. LG OW 2a Sag oem cg when high, indicates a memory read is taking 
place. IC 1M pin 6 can be used to provide PHANTOM* to the 8100 bus 
to avoid a bus driver conflict when using memory cards which overlap 
the selected memory window address. Many 64k dynamic RAMs cannot 
dissable 1K segments. Ic 1F pin 3 is used to enable the data out 
Caray ICA) y Ri% and C15 provide approximately 120 ne. - curn—on 
delay, allowing PHANTOM* enough time to turn any other memory off. 
IG 2H pin S-indicates a bus write is about to «take place. Phas 
signal pulls IWR* down indicating to the 2114's that this is a write 
eyele. MDI* is also asserted, which enables the data-in buffer (IC 
AK). When pWR* is asserted IC 4A pin 11 goes high. Either pin 6 or 
8 of IC 1K then enables a bank of 2114. The memory bank selected is 
determined by IA10 and IA10* applied to pins 3 and 11 of IC 1k. 


IG 3C detects the on-board processor read cycle. IC 1K .again 
provides the bank enable signal. An on-board processor write cycle 
is detected by one-shot OL (IWR* and IMREQ*). The output Oly pine 13 
if used tO strobe the appropriate bank enable’ (through Fe er 
During this strobe IWR* is held low, indicating Bewrite ecyere. Wor 
the 21-48: 
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owe WRITE PRECOMPENSATION 


The Write Precompensation circuit is used advance or retard the 
individual write data pulses. mis: tes done Fo. eerrecetfer--a 
distortion called BIT SHIFT. This bit shift is observed when reading 
a data stream from a diskette. Data pulses which are recorded close 
together, when read back, appear to spread apart. This -Onrouas 
shifts the pulses being recorded in the direction opposite of the 
direction of this bit shift. The 1791-01 provides two signals, EARLY 
and LATE, which are used to advance or retard the individual data 
pulses. see Pigure 2-15 for circuit diagram. 


28 CR2I 


R 
VPC 

CR6 R32 R33 R3! CR4 +5V 

: RIS 

PCB en 6 CRiI 
c. 
¥. | Ff 
a>A 


R7 
R34 ts 5 





Figure 2-13. Write Precompensation Circuit 


Signals PCA and PCB are used to produce three different voltage 
Levels oat4 pin 5. This level is amplified by U4 and then used as 
the pull-up voltage source for one-shot 1A. R30 end HS! are 
individually switched by EARLY and LATE to vary the one-shot period. 
Ree’ is always. in cireuit. It determines the longest period. When 
neither EARLY nor LATE are applied, Reo and R51 in paraiio 
determine the period. With EARLY asserted, RSO ig’ -ineluded am 
parallel tO provide the shortest period. The amount one 
precompensation applied is the difference between the normal period 
and either the short period or the long period. By selecting the 
voltage applied to the pull-up resistors, the amount of 
precompensation is varied. IC 5B is used to inhibit precompensation 
when PCA and PCE are both low. 


one PHASE-LOCKED LOOP 


A Phased-Locked Loop is used to generate the read clock as 
required by the. 1791-01 for data seperation. This method was 
selected as it provides maximum immunity to disk speed variation and 
provides enhanced data recovery margins in both single and double 
density. The loop is constructed of both digital and analog 
Circuitry. 
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Figure 2-14. Phase Detector and Filter 


The Voltage Controlled Oscillator (VCO) is a 74L8123 with both 


Sect lone .contieured to trigger cach ouvner. “he control voltage is 
applied -+to the resistors R3 and R4/5. An increase in voltage 
corresponds to an increase in frequency. LC 2k "a -SeCtien-= “or 9s 


7415123, also uses VX to provide this one-shot with a period which 
proportionally tracks the period of the VCO. See Figures 2-14 and 2- 


gem 


A set of timing signals sre generated from the VCO which are used 
by the Digital Phase Detector. IG's 1¢@ and 3A are 74181158 and are 
used to generate these signals. They are all clocked simultaneously 
to eliminated any skew in the generated signals. 
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Figure 2-15. VCO and Timing Generator 


In the following discussion 8 inch operation is assumed (With 5 
inch operation all timings are doubled). In double density (MFM), 
the incoming data stream contains bits which are seperated by 2, 3, 
eid. microseconds (wishful thinking!). Read Clock makes a 
transition every 1 us. The Phase—Locked Loop adjusts the VCO such 
that each data pulse is centered in the middle of a half-cycle of 
Read Clock (Window). More precisely, due to bit-shift, very few 
individual data pulses are centered. They. tend Go occur  Giscker 24 
little early or late but the center of the spread in these pulses is 
centered in the window. 


The signal PDLL (Phase Detector Lead/Lag) divides the window 


into early and Jate sections. PDNF (Phase Detector Normal Frame) is 
always true in double density. Its complement PDIF (Phase Detector 
Illegal Frame) is used in single density only. In single density, 


when the data pulses are separated by either 2 or 4 microseconds, 
every other 1 us frame of the phase detector is an Illegal Frame for 
single density operation. RCLK (Read Clock) is generated for both 
FM and MFM. Sections of ICs 45C, 3B, and 4A provide this switching 
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Figure 2-16. 8 Inch MFM Operation 


oer Gs PDPD (Phase Detector Pulse Detected) indicates that during 
the last 1 us frame a data pulse was detected. Mhis signal is 
maintained during the entire frame. PDPP (Phase Detector Pulse 
Present) is the output of a one-shot with a period of 1 us. eat acs 
triggered by an incoming data pulse. The falling edge of this 
signal ocuurs at the same place in the next frame as the data pulse 
occured that triggered the signal in the preceeding frame. 


All these signals are used by the Phase Comparator which adjusts 
VX. The comparator provides Pump Up and Pump Down signals, where the 
period of the pump pulse is the same as the deviation of the incoming 
data pulse from the window's center. See Figure 2-15. Tisai gure 
shows the internal phase signals, an early and late data pulse, and 
the corresponding pump pulses. 
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BOARD ASSEMBLY 


pe INTRODUCTION 


If you have purchased the JADE DOUBLE D Disk Controller as 
a Viet we strongly urge you to read this section in its entirety 
before attempting to assemble the board. This board is intended for 
those people who have had some prior experience with digital 
electronics and circuit board assembly. Ifyou do net, it is highly 
recommended that you find an experienced person to help you with the 
assembly of this board. 


Although there are about as many ways of assembling a board as 
the number of components factorial, if you will follow the assembly 
instructions STEP-BY-STEP, construction will be easier for you and 
much more pleasurable for both of us. It will help to mark the boxes 
as you complete each step. 


Make sure you have the tools you will need to assemble this kit. 
For this board you will need the following: a soldering iron (25 
watts maximum), ROSIN CORE solder (preferably 63/37), diagonal 
cutters, a2 small magnifying glass, a screwdriver, a lead former or a 
pair of needle-nose pliers, and a smell tube of heat sink compound. 


we ASSEMBLY 


[ ] Check the parts recieved againsts the parts list. 
Take special care to correctly identify look- 
alike parts; resistors, capacitors, and diodes. 
[Po 2pPching “Leompesing “rom your seit. please 
call Jade's Customer Service Department and 
report the shortage immediately. 


[ | USE EYE PROTECTION WHILE SOLDFRING OR CUTTING WIRE 


| | When inserting IC sockets be sure to observe the 
Din } moten for proper 6] renmend. 


[ol Imeteail G=pin sockets. at i4 ena J4, Do not 
solder yet. 


Leg a see 
DE, Jd, 


Pol. Install td-oin sockets-st-1¢, 1D,- 1k, 
eGo, 2b, . OM, Oh ee. er Sie Shy Se. 
4A, and 4B. Do not solder yet. 


eo we 
4 


oar 
C2 


2) iveGali16—oin eockets at O01, OM, 44, t2, te, 2 
S25. on, end 5M. Do not solider yet. 


SECT POs CONSTRUCTION 


to) dnetell 16-pin sockets at 4076 4DL, -4DR; and 46. 
Do not solder yet. 


| | Install 20-pin sockets at 1F, 1H, 3K, 31, AF, 45, 
qed, AR, 42h, nd 4M. Po not solder yet. 


| | “Inetelh -40=nin sockets at {J and 20; Do” not 
solder yet. 


[ | Place the flat styrofoam cover you recieved with 
your kit box firmly against the component side of 
the board. Turn the board over, holding the 
flat styrofoam piece tightly against the board. 
Press the board down, forcing the. socktes into 
the styrofoam. Now solder the alternating corner 
pins of the IC sockets to hold them in place 
temorarily (pins 8 and 16 on a 16-pin socket, for 
instance). | 


ama | 
eee | 


Turn the board over and very carefully inspect it 
to determine that all the IC sockets are down 
flat against the board. If you find any that are 
not down flat, melt the solder joints of the IC 
socket while pressing it down against the board. 


[| | Now ‘that all IC sockets are down firmly on the 
board, turn the board solder side up. Make sure 
ali IC ‘socket “pins are sticking through ‘the 
holes. IC sockets are very hard to remove after 
they are completely soldered in. Remove any 
socket not installed properly, straighten the 
pin and re-insert. 


ho) JSo leer sili spins. 


NOTE: For the following steps the closest IC_ socket 
location for each part will be enclosed [ICc#]. 


Lo) Selder latte SNe 750 diode atoCR) (4M). 


| | Seiter i Mndtone “a0 dicde at CRe (2iiys ‘Tne 
polarity shown in the silkscreen iS wrong. 
Install in reverse. 


[ ] Install six 1N270 diodes at the following 
MOeatLONS: 

t7ORe- CAD 1 CR6 (U4) Cee. 

1A 


} cre (1A) ] cro (U4) 


1A 
| CR1O (U4) 


20 


pHCLION .% CONSTRUCTIGN 
[| ] Instadl, two .1N914B°> diodes at the’ following 
locations. ONLY USE THE "RB" VERSIONS! 
LyAeCRA9( ID) «6 | GRaoe ian) 


| | Inetall. two, 1N9l4- diedes at the “ follewing 


locations. The polarity of the silkscreen is 
wrone (SORRY). Install in reverse. 
CV ORIG (28) [| ] CR17 (2B) 


[ | Install nine 1N0O14 diodes at the following 
LOCAtLONS = 


CR14 (U4) 


CR3 (U4) | CR4 (U 
} CRO1 (1B) 


] 
ip: CR12 fag 


7 CR11 (U4) 
CR15 (U4) 


[ |} Install the 4.3K ohm 8-pin SIP resistor at RPt 
(2F). Be carefull to slign pin 7. 


[ ] Install the 10K ohm trimmers at the following 
locations: 


Pole LenS 
[ ] Be VERY CAREFUL in reading the resistor color 


codes as there are many different values used in 
this kit. If needed, use an ohm meter! 


| | Install the 1.0K resistors (Brown-Black-Red) at 
the following locations: 
[eo PRAT (3B) [ ] R19 (2M) eke) en) 


| | Install the 4.7K resistors (Yellow-—Purple-—Red) 
at the following locations: 


1 R8 (3A) 1 Rit (4h) [| |) Rem: 4 Se 
] R23 (4K) liked (40) [ |] R25 (4M 
| Rey. (sn) [ | R39 (2A) lg ee ome 


) 
) 
) 


[ ] Install four 10K resistors (Brown-Black-Orange) at 


Toe £Ollowing Locations: 


/ LRT AS) TRG, F5n) i Iente (a8) 
1 R36 (U4) 


[ ] Install the 7.5K resistors (Purple-Green-Red) at 
the following locations: | 


[ ] RO .(OL) feel Ra: OSES) 


2 | 
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ed 
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Install the 27K resistors (Red-Purple-Orange) at 
the following locations: 


| JmR20 (1A) [ | R38 (2A) 


= 


P ARSC) 


Install the 51K resistors (Green-Brown-Orange) at 
the following locations: 


[ ] R29 (2A) L } 354 104) 


Install the 30K resistors (Orange-Black-Orange) 
at the following locations: 


[ | R10 (OM) E foReS es 


Install the 4.3K resistors (Yellow-Orange-Red) at 
the following locations: 


PY RAS 42) 


Install the 5.1K resistors (Green-Brown-Red) at 
the following locations: 


[ ] R44 (2A) 


| J 826 (41) PP Ree (418) 


Install the 33K resistor (Orange-Orange-Orange) 
at Ree (1AS1B i 


Install the 13K resistor (Brown-Orange-Orange) at 
R30: (74). 


Install the 22 ohm resistor (Red-Red-Black) at 
Rei. tee, hy 


lg ae 240K resisttor (Red-Yellow-Yellow) at 
BRi2 (41. 


‘Install the 300 ohm resistor (Orange-Black-Brown ) 


at R13 (1L-2M). 


Per the 22K resistor (Red-Red-Orange) at R23 
LAY s 


Install the 47K resistor (Yellow-Purple-Orange) 
ay Bor Cth 


install <“he 20K resistor (Red-Black—Orange)- at. 


not Cen es 


Install the 470K resistor (Yellow-Purple-Yellow) 


et Rat (2a 


Install the 390K resistor (Orange-White-Yellow) 
at BAe {Oh}. 


eZ 


Section 3 | CONSTRUCTION 
aa cre the 2.4K resistor (Red-Yellow-Red) at R42 
ca ee 


[ ] Install the 150 ohm resistor (Brown-Green-Brown) 
at R46 (4M). 


Lo] ot aa the 2.0K resistor (Red-Black-Red) at R47 
U1 


[ | Install the 120 Ohm resistor (Brown-Red-Brown) at 
R48 (U1) 


ee Ere the 82K resistor (Grey-Red- et at R49 
fay 
[ |] Install the 220 ohm resistor (Red-Red-Brown) at 
Rod (tee b ). 


pe i the 2.7K resistor (Red-Purple-Red) at R53 
Ue 


[ i dmetell the 0.1 wt capacitors (1O4)-. etre ae 
ToOlLowing locations: 


oS Gee 1 c5 (OM) C14 £48) 

C15 -(18or) Cty f2m) C1o (2M) 
1CoS (sheng C26 (4M) G12 1165 
WC 2a SC g | 1°Go4 (Spe10) C25 (3B) 
VaOee: (Sea 5m) |] c34 (U4) O37 Ue) 
Wage. 4 A) Ee dO ek 1a) C40 (2M) 


[ ] Install the 25 pf mica capacitors at the 
following locations: 


iret Gee Ca. (OG) ieee 
Pe MOS Kh R 1} c14 (OL-OM) 


[ J} tweed the 200 pf mica capacitors -at the 
following locations: 
[ ] c6 (1A) [ ] c9 (1L-1M) [ ] c15 (1M) 

te a) 

[ |] Install the 6.8 uf 35 volt tantalum capacitors 
at the following locations. Observe polarity! 
[ ] ce (4a) [ ] c31 (4A) 

Poteet” ene a OL “apo (106) tantalum 
capacitors at the following loactions. Observe 
HOlarity ! 


ao 
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pat e296" Canaan) EF eso "Cs h) 


[| | Install -the 4.7 uf 25 volt tantalum capacitors at 
the following locations. Observe polarity! 


[ ] 032 (v6) [ ] c41 (43) 
| | Install the 10 pf mica capacitor at C1 (1A-18). 


[ (Piste awe wy "we 6.5 wolt tantelum capaciner --at 
CG. CEP Observe polarity, positive side is 
toward (OM). 


r +) Inetati -07022 af (225) ceramic eapacitor at C20 
(3K-31L). 


[ | Install the 100 pf mica capacitor at C21 (3L-3M). 


[ ) Snetel? the 22 uf 25 volt tentalum eapacitor ac 
C27 (U3). Observe polarity! 


| | Select the 37° -pf mics capatitor and ‘the 14.2 
resistor (Brown-Red-Red). The capacitor is to be 
mounted on top of the resistor, and not to be 
inserted at C33. The resistor is to be inserted 
at R5# with the capacitor connected across’ the 
resistor leads (parallel). Observe positioning of 
parts before soldering, for a good fit. 


Pw Peace’ tae ©.0] Wi Ceramic. Capacitor ae. 655 
U4). 


| t Inetell the 4000 pr miea capacitor at ©26 (U4). 


[ | Install the 78M12 regulator at U1 (1A). Leave an 
1/8" gap between it and the PCB. 


[ ] Install the 7805 regulators at U2 and U3 (3A-4A) 
using the heat sinks and the #6 hardware. A small 
file should be used on the U2 heat sink where it 
comes close to C34, as a small plated-—-thru-hole 
located there can cause a short. 


Use the needle-nose pliers to bend the leads of 


the 7805s before mounting. Mount the regulators 
on the heat sinks with the hardware provided, then 
solder. 


[ | lInetals the 2N2SO7A transistors ay US end Ue: 
Leave an 1/8" gap between the transistors and the 
POR. 


| | instead the 2Ne25ek transistor 2c Uy. Leave an 
1/8" gap between it and the PCB. 
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install the 79L12 regulator at U6 (4B). Aen 
part as shown in silkscreen. 


Install the 8.000 Mhz xtal at Y1 (3L). 


Install switch at Si (3F-3H). 


Insert the DOUBLE D controler’ card into an Stoo 
mainframe. Turn on the power switch an check the 
following voltages. 


U2 has +5 volt output. 
UF has +5 volt output. 
Ul hes +12 volt oupua. 
U6 has -5 volt output. 


[coor ales t 
ae sae es ee 


THE FOLLOWING STEPS ARE FOR 8" DRIVES. 


f Install a 10K resistor (Brown-Black-Orange) 


Boe ie et is 

[ | Install a 15K resistor (Brown-Green-Orange) 
ap BS 144). 

i Install a 10K resistor (Brown-Black-—Orange) 
ay Re LIAS 

[ ] oles a 6.2K resistor (Blue—Red-Red) at R6 
Olas 

[ | Install a jumper wire from "CLIK" to "8" in 


the CLOCK SELECT BLOCK near ICs 2L-2M. 
CHE POLLOWING STEPS ARE FOR 5” DRIVES. 


[ ] Install a 24K resistor (Red-Yellow-Orange) 


an Clee. 

| | Install a 39K resistor (Orange-White-Orange) 
ats te Al 

i Install a 26K resistor (Orange-Blue-Orange) 
Se 4. oy 

(es Install an 8.2K resistor (Grey-Red-Orange) 
So See OG cs 

[ | S“inetati--e jiniper wire frem “Cin” te-%5" Tin 


the CLOCK SELECT BLOCK near ICs 2L-2M. 


For use with a 16 bit address bus install a jumper 
Prom "M" co. "S" «nm the ADDENoo MODE SUMEPER BLOCK. 
In this mode IC 4B is not needed. 


Por Use with @a.24 bit addrese bus: install a aumper 
from "M" to°"E" jn the ADDRESS MODE JUMPED BLOCK. 
In this mode IC 4B is required. 


insert the “LM356e “at U4. 


Zo 


. 





SECTION 3 CONSTRUCTION 

[> Snsert thev7Aneoo- (CO at 1D. 

| | Insert the 741802 Ic at 3c. 

[ ] Insert fe 74L804 ICs at 1L and 2F. 

[ |] Insert the 7406 ICs at 1M and 2H. 

| | Ineiert he 740608. 16C at AA. 

L + ifeert the tie 16 sion, 

[ ] Insert the 74LS20 IC at 2¢. 

| “Insert the 7462) 1C st 2. 

| | Insert the 74L827 ICs at 3H and 32. 

| |] Insert the 74bs32 10 at 5B. 

| WPoiieent the (Abs T4 Cet. 51,.. 

Lf Sesent the 74be0s Le set em. 

| 2 TWisert the 7406115 1Ceset Ac and Sh. 

P| eent the (Ans 125 <Me a 7k, (By 2h, Oly and OM, 

| | Insert -the 746240 Ids at 1f, 3K.,-and 31. 

4 al the Y4b0e44 1Cs at 18, 42, 4H, 4, 4k, and 

| | Inmeert the (408275 (Cat 4M. 

[ ] Insert the 7425 ICs at 1k and 2K. 

[ |] Insert the 7445 IC at 3M. 

| | Insert the 8131 ICs at 3F and euce 

[ ] Insert the 16-pin 150 ohm resistor pack at 1E. 

[| |] Insert the Z80A microprocessor at 2D. 

| | Insert the W0=1791-01 controller at tJ. 

[ ] Insert the 21141-3 static rams at fC al, Ain 
and 44. 

| | Inspeetrall ingerted iGe for bent Pons: 

[ ] Place DOUBLE D controller board in an extender 
board in an 8100 mainframe. Open all switches in 
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CONSTRUCTION 


ol. Turn power switeh on. 


AIST orawmer &5 tor a 220 whe clock signe. ot 10 
t2 pin 2. (1.4 mbes for 5 ecntiguravion) 


Turn power switch off. Connect disk interface 
eable from controller to the disk drive. Observe 
Din | andiestions. Turn power Switch on 


Insert a preformatted single density diskette into 
the drive (DRIVE 0) and close the door. 


Close switch TST*. This<will. select drive ©, turn 
the Motor @eontrol om, sand Doad the head. 


Adjust Re for a 1.0 us output from one-shot 2A pin 
5. (2.0 ue output on 5” configuration) 


Open switch TSt*. Turn power switch off. 


ay 
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COMPONENT SIDE 
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APPENDIX B 
PARTS LIST 
RESISTORS BOCMTLONSIC 
R1-8" 1 OK 1/AW 5% 1A 
5" 24K 1 /Aw 5% 
R2 1 OK Trimmer 1a. 
BOURNS %006P-1-103 | 
R3-8" 15K 1/4W 5% 1A 
pt oee 1/4w 54 | 
R4-8" 1 OK 1 /AW 5% 1A 
oa 36K 1 /4w 5% 
RS 1 OK Trimmer 1A 
BOURNS 3006 P-1-1023 
R6—8" 522k 1/4W 5% OL 
50 B.2k 1 /4w 5% 
“i 10K 1/4W 5% 4 J-4K 
R8 Ay 1/AW 5% 3A 
RQ aie 1 /4W 5% OL-1L 
R10 %0OK 1 /AW 5% OM-1M 
R11 22 OHM 1/4W 5% OK 
R12 240K 1 /AW 5% 1M 
R13 %00 OHM 1 /4W 5% 12" 
R14 Ce gee 1/4W 5% AA-AB 
R15 7.5K 1/4W 5% 3A-3B 
R16 1 OK 1/A4W 5% eh 5 
R17 VK 1/4W 5% 5B 70 
R18 10K 1 /4W 5% 3B—5C 
R19 1.08 1 /4W 59, oM-3M 
R20 27K 1/4W 5% U1 
R21 PeOk. 1 /4K 5% 3M 
Ro? A.7K 1 /AW 5% 3B 
R23 ATK 1/4W 5% Awa, 
R24 4.7K 1/4W 5% AL-4M 
R25 4.7K 1/4W 5 % AM 
R26 Suey 1 /AW 5% AL 
R27 A. 7K 1 /4W 5% 5A-3B 
R28 33K 1 /AW 5% {hate 
R29 51K 1 /AW 5F OA 
R20 1 3K 1 /4W 5% 1A 
R31 ATK 1/4W 5% 1A 
R32 27K 1 /4W phi 4-4 
R32 22K 1 /4W 5 1A 
R34 51K 1 /4W 5% OA 








Ono, CR2O 


1NO14B, 1N4448, OR EQV 


APPENDIX B PARTS LIST 
R35 30K 1 /4W 5% QA 
R36 1 OK 1 /4W 5% 2A 
Ra7 20K 1 /4W 5% OA 
R38 27K 1 /4W 5% 2A 
R29 are 1 /4W 5% 2A 
R4O 44 1 /4W 5% OA 
R41 ATOK 1 /4W 5% 2A 
R42 590K 1 /4W 5% OA 
R43 2 AK 1 /4W 5% 2A 
R44 Av aie 1/AW 5% 2A 
R45 4.3K 1/4W 5% 2A 
R46 150 OHM 1 /4W 5% AM 
R47 0K 1 /4W 5% U1 
R48 120 OHM 1 /4W 5% Ut 
R49 82K 1 /4W 5% 2A 
R50 1 cou 1 /4W 5% See 
R51 220 OHM 1 /AW 5% eT 
R52 5.1K 1/4W 5% 1A 
R53 Pag 8G 1 /4W 5% U1 
RP1 8 PIN SIP 3.3K 
(1E) BOURNS 4116R-151 

16 PIN 15 RESISTOR 
150 OHMS, OR EQV. 
DIODES 
CRI 1N748-1N750 
Che. Choy, ORG, Fy 
CRS, CRO, CRIO,CR22 
CR23 1N270 
Ons, Une, Chia, CRI 
Chl CR14.CR1 SUR fo 
CRT TONS. 0k? 1 1N914, 1N4148, OR FOV 
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CAPACITORS LOCATIONS 

ey 10 PF 5% MICA A heat 
2 25 PF 5% MICA 1B 

cas O.1 UF MONOLYTHIC +c 

GA 25 PF 5% MICA Os; 

C5 O.1 UF MONOLYTHIC OM 

C6 200 PF 5% MICA 1A 

CF 25 PF 5% MICA 1h =17 
C8 6.8 UF 35V DIPPED TANT. 4A 

Go 200 PF 5% MICA sa le 
C16 25 PF 5% MICA PA—2B 
oa O.1 UF MONOLYTHIC 1B-2B 
C12 O.1 UF MONOLYTHIC (C20 
Cis O.1 UF MONOLYTHIC {hor 
ou res 25 PF 5% MICA OL-OM 
C15 200 PF 5% MICA 1M 
C16 A7 UF 6.3V DIPPED TANT. 1M 
Cry O.1 UF MONOLYTHIC OM 
C12 200 PF 5% MICA eas 
Gabe, O.1 UF MONOLYTHIC OM 
e250) Q.022 UF CERAMIC 10% 4K=3] 
Go 100 PF 5% MICA SL-3M 
C20 O.1 UF MONOLYTHIC ZA-4A 
Ces O.1 UF MONOLYTHIC eee he 
oper O.1 UF MONOLYTHIC 4D-AD 
C25 O.1 UF MONOLYTHIC 3E-A4E 
C26 O.1 UF MONOLYTHIC AM 
‘ghar 22 UF 25V DIPPED TANT. U3 
C28 O.1 UF MONOLYTHIC 2050 
C20 10 UF 10V DIPPED TANT. AA-AB 
C30 10 UF 10V DIPPED TANT ZA 
Cs 6.8 UF 35V DIPPED TANT. AA 
C22 4.7 UF 25V DIPPED TANT. UG 
Cs 33 PF 5% MICA 4K A 
C34. O.1 UF MONOLYTHIC U4 
C35 0.01 UF 10% CERAMIC U4 
C36 1000 PF MICA 5% U4 
C357 O.1 UF MONOLYTHIC Reo h 
C38 O.1 UF MONOLYTHIC +A 
C35 O.1 UF MONOLYTHIC 1E 
C40 O.1 UF MONOLYTHIC OM 
C41 4.7 UF 25V DIPPED TANT. AB 
MISCELLANEOUS 

1 EA 8 POSITION DIP SWITCH 

2 EA AHAM-TOR #372-A HEAT SINK 

a0 EK #6 SCREW,NUT, AND WASHER 

1 FA 8.000 MHZ XTAL,Y‘ 

1 FA 8 PIN DIP PLUG AND COVER 


PARTS sbiet 
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DPCLUAG CLACUITS 


(ah AS 25 em 74L91 23 

1B) T4Ee125 << (2B T4LS21 
(10) FALe1TS (20) “FaLe20 
(7B) “TALSOO (2D) Z80A 
(1F) RES-PK ea Seeker 
(1). FALS2A0 (2F) 74L804 
(1H) 74LS244 (PH) F406 
(oo 07S 1304 

Be 7425 ee 7425 

1L) 74L804 2L) T4LS74 
(1M) 7406 (20) ° FALS95 
Odo ADS 2S (OM) 7418123 
ANADTOG CIRCUITS 

bare 78M 12 (7O=5) 
(U2) 7805 (FO=220 ) 
(Uz) 7805 (RO=220 
(U4. ) LM358 (8-PIN DIP 
(U5) 2N2007 “CRO=1S ) 
(U6) TOLAD (TO-92) 
CUP) PN2222 “(70218 ) 
(Us) 2N2907 (TO0-~18) 
SOCKETS 

8 PIN DIP SOCKET 2 EK 

14 PIN DIP SOCKET 20 EA 

16 PIN DIP SOCKET O FA 

18 PIN DIP SOCKET 4 FA 
20 PIN DIP SOCKET 10 FA 
40 PIN DIP SOCKET Deh 


ool 9 
T4LS32 
T4L802 


T4ise2 7 
Oo] 31 

on ie 
T4L527 
T4LIS240 
7T4L8240 
7445 


OY LLDOODBDPJ_ OV ODN OV ON OSS 
EE SE OE Sse ee AS 
ae ot ee Cy a ee ed i ca: 


SF 


PRS Biol 


TALSO8 

7T4LS30 

OT (ASSL 
2444551 
P11 4=5 
2114-31 
TALo244 
7TALS244 
TALS244 
TALS244 
TALS244 
TAline to 


APPENDIX C 


BCPS 
BDBIN 
ipa sles 
BLSTB 
BMA* 
BMA 
BMEMR 
Bae 
BPWR 
BolNP 
BoouT 
BSWO 


CHING 


DCLK 
Dons 
DCWE* 
DDEN 
DDIN* 
DDRQ 
DINT 
DSA 
DSB 
DSE 


Tarn 


IT LTOROQ* 


Lies 


IMREQ* 


Hae as 
IWR* 


6 BB 
MDO* 
MSH* 
MSL* 


PCA 

PCB 

PDIF 
PDLL 
PDNF 
PEED 
PDPP 


BOARD 
BUS —- 


INTERNAL SIGNAL DEFINITIONS 


APPENDIX C 


INTERNAL SIGNAL DEFINITIONS 


—- CONTROL PORT STROBE 
DATA BUS IN 


BOARD -— DATA IN 

BOARD -— FUNCTION STROBE 
BOARD -— MEMORY ADDRESSED 
BOARD — PORT ADDRESSED 
BUS -—- MEMORY READ 


BOARD -— RESET 

BUS ~— PROCESSOR WRITE 
BUS -— STATUS INPUT 
BUS pLATUS OUTPUT 


BUS 


STATUS WRITE OUT 


DISK CHANGED 


1791-01 CLOCK 

1791-01 READ ENABLE 
1791-01 WRITE ENABLE 
DOUBLE DENSITY ENABLE 
1791-01 DISK DATA IN 
1791-01 DATA REQUEST 
1791-01 INTERRUPT REQ 


DRIVE 
DRIVE 
DRIVE 


SELECT A 
SELECT B 
SELECT ENABLE 


INTERNAL ADDRESS BIT nn 


INTERNAL Z80A 1/0 REQ 
TLLEGAL PACK 

INTERNAL Z80A MEM REQ 
INTERNAL Z80A READ CYCLE 
INTERNAL Z80A WRITE CYCLE 


MEMORY DATA IN 
MEMORY DATA OUT 
MEMORY SELECT HIGH 
MEMORY SELECT LOW 


PRECOMP SELECT A 

PRECOMP SFLECT B 

PHASE DETECT ILLEGAL FRAME 
PHASE DETECT LEAD/LAG 

PHASE DETECT NORMAL FRAME 
PHASE DETECT PULSE DETECTED 
PHASE DETECT PULSE PRESENT 








APPENDIX C INTERNAL SIGNAL DEFINITIONS 


RCLK 1791-01 READ WINDOW 
SA 1 ADDRESS SWITCH M11 
SA12 ADDRESS SWITCH Mie 
HERI CTL LEVER OF EIA IN 
SERO (TL LEVEL OF EIA OUT 
pp SIDE 1 SELECT 


NLVACK* MEM TRANSFER ACK 
SLVREQ* MEM TRANSFER REQ 


TOE TIMER OFF 

Ceol dE ise ahaa ge BE 

VPOR* PHASE LOCK LOOP ENABLE 
VPC PRECOMP INTENSITY 

Vx LOOP OSC VOLTAGE 

WDNC WRITE DATA NOT COMPENSATED 
WDPC WRITE DATA PRECOMPENSATED 
ZCLK ZBOA CLOCK 

FA ea as ZBOA WAIT REQUEST 

(Foe) es ZB0A INTERRUPT REQ 

ZNMI* Z8OA N.M.INTERRUPT REQ 


Von bn ZEOA RESET 


APPENDIX D 8-100 BUS CONNECTIONS 


APPENDIX D 


S-100 BUS CONNECTIONS 


PIN # SIGNAL FUNCTION PIN# SIGNAL FUNCTION 


+8 volts 
+16 volts 
VIO* 
ViIi* 

Vie* 

Vi4* 

VI4* 
Vi5* 

Vio 


Power 

Power 

Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 


+8 VOLTS 
-16 VOLTS 
GND 


SLAVE CLR* 


a1 
A20 
A2| 
A22 
A23 


owen 
Power 
Ground 

A Reset 
Fxta Addr 
Exta Addr 
Bxtd Adar 
Extd Addr 
Esta Adar 


Dsble Slaves 
Ground 
Processor Sig 
Processor sig 
Address O 
Address 
Address 


be Interrupt PHANTOM* 
Ext Addr GND 
Hee AOET pWR 
Ext Addr pDBIN 
Ground 3 AO 
Address | } At | 
Address Az 2 
Address A6 Address 6 
Address 7 
8 
; 
] 
] 


SS ae SE 1) a Oa ae TS 


Address 15 ac AT 
2 


A& Address 
Address 


Address 
Address AS 
Date: Ou] : Ata Address 

Data Out 0 AY Address 
Address 10 DO2 Dat6 Ont 
Date Out 4 BOs Data. Out 3 
Data Out 5 DOT Date oun 
Data Ou. DIA Date In 

Date in 2 bee Data In 

Dace. Lis O07 | DI6 Data In 

Date Im 7 : DI Dave im 
Status Out PIO pete In 

he oes) ti O sWO Write Out 
stat Mem Rd POC* Power On Rst 
Ground GND Ground 
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JADE would welcome your comments about this board. We are 
very much interested in you, our customer, and we want to provide 
ourselves with some feedback about how you like the product and 
documentation. Please take a moment and fill out the 
questionaire and return it to us at the address below. 


JADE COMPUTER PRODUCTS 
TECHNICAL SUPPORT GROUP 
4901 WEST ROSECRANS 
HAWTHORNE, CA 90250 
1. Was your DOUBLE D damaged in shipment? . YES NO 
2. Were any parts missing? : YES NO 


If yes, what were they? 


3. Was the quality of the material and 
workmanship good? YES NO 
4. Did you have any trouble understanding the manual? YES NO 


if 4es,. in whetiarea(e)? 


5. Have you encountered problems with the DOUBLE D? YES NO 


If yes, what? 


6. Did you solve the problem? YES NO 


If yes, how’? 


7. Are you sataisfied with your DOUBLE D? YES NO 


If not, why? 


SEE OTHER SIDE 








8. Do you have any suggestions for design improvement? YES NO 


If yes, what? 


9. In your opinion, what are the advantages and 


disadvantages of the DOUBLE D? 


10. Other comments? 


11. NAME: 
ADDRESS: 
CIR,” CLADE: 
oP COD: 


PHONE: 


THANK YOU 


